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FOREWORD

This publication is in effect a summary of U. S.

Forest Service research on fire problems in California
through 196l. It lists both published work and unpub-
lished reports on file at the Pacific Southwest Forest
and Range Experiment Station.

The Station, called the California Forest and Range
Experiment Station until 1959; "was established in 1926.
Before that time forest fire studies were conducted by the
Forest Service's California Region Office of Research, San
Francisco. Reports published before the establishment of
the Experiment Station are included here to make this list
a more useful compilation of research activities.
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SUBJECT INDEX

Item Number

FIRE BEHAVIOR
GENERAL V K 5, 7, 31, 50, 52, 6l, 70, 80, 84,

87, 114, 123, 124, 125, 126, 154, 205,

230, 231, 234
FIRE SPREAD 2, 6, 29, 86, 96, 118, 222, 233

FIRE CAUSES 44, 47, 48, 72, 91, 200, 201

FIRE CHEMISTRY 12, 17

FIRE CONTROL
GENERAL 4, 5, 22, 23, 24, 42, 79, 82, 84, 95,

136, 184, 190, 199, 200, 205, 206, 216,

223, 226

CREWS AND TRAINING 129, 145, l48, 150, 157
EQUIPMENT 20, 76, 77, 78, 92, 96, 97, 98, 99, 109,

110, 111, 112, 128, 140, 142, 149, 151,

153, 179, 211, 212, 214, 228
TECHNIQUES 90, 96, 97, 98, 99, 109, 113, 120, 138,

143, ihk, 146, 147, 149, 151, 155, 175,
211,212, 214, 216, 228

FIRE DAMAGE 3, 35, 36, 37, 38, 39, 56, 63, 84, 132,

134, 135, 191, 192, 202, 203

FIRE DANGER RATING 51, 65, 83, 87, 88, 131, 133, 182, 183,

184, 235, 236

FIRE DETECTION 18, 19, 21, 27, 28, 30, 3^, 76, 8l,

128, 207, 208, 219

FIRE EFFECTS OF NUCLEAR ATTACK . . . .11, 13, 14, 15, l6

FIRE ENVIRONMENT
GENERAL 4, 5, 31, 6l, 70, 123, 124, 125, 126
FUELS

Moisture Content 40, 64, 108, 119, 127, 159, 160, l6l,

224, 225, 232
Thermal Characteristics. . .8, 9, 29, 102, 107, 119, 210
Flammability 32, 118, 119, 121, l6l, 234
Other 43, 45, 49, 205, 221

FUEL MODIFICATION
Fuel Breaks 162, 163, 166, 167, 168, 169, 170, 173,

174
Chemical Control 10, 25, 26, 74, 75, 85, 89, 130, 152,

156, 158, 164, 165, 167, 17^, 220
Prescribed Burning 66, 67, 68, 69, 100, 101, 197, 198,

202, 203
Other 41, 59



WEATHER 7, 55, 57, 58, 59, 60, 62, 65, 66, 67,
68, 69, 72, 73, 93, 115, 116, 117, 122,
180, 181, 188, 189, 193, 19^, 195, 196,

197, 198, 200, 201, 20k, 227, 228, 229

FIRE PREVENTION k2, 51, 53, 5^, 84, 91, I3U, 226

FIRE RETARDANTS AND
SUPPRESSANTS 4, 5, 92, 9k, 106, 113, 127, 137, 138,

139, iki, 155, 171, 172, 176, 177, 178,

185, 187, 215, 217

MISCELLANEOUS 33, k6, 71, 103, IOU, 105, Ilk, 186,
~~

_
209, 213, 218
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AUTHOR INDEX

Item Number
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Deering 199
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Funk 88
Gowen 128, 208
Grah 101
Gray .88
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Hughes kO
Ikenberry . . . 89 , 130
Intorf 65
Jensen. 96, 97, 98, 131
Jori 98
Kelley 136
Kotok 132, 133, 13^, 135, 136, 192, 200, 201,

202, 203, 20U, 205, 206, 207, 208
McBride 127, 137
McMasters 13, 1^, 15, l6, 122

Martin 17
Miller 138, 139, ikO, Ikl, Yj6, 177, 178
Murphy 1^2, lk3, ikb, lk6, IV7, ikQ, lk-9,

150, 151
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Olsen 159, 160, l6l
Pacific Southwest Forest and

Range Experiment Station l62, 163, l6k, 165, 166, 167, l68, 169,
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Pirsko 179, 180, 181, 182, I83, l8k, 185, 235,

236,
Plumb 186, 187
Pong 29, 123, 12^, 125, 126
Raynor 7^
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Reinecker IkO
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Robinson .189
Rogers 190
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Sampson 192
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Shields . .211, 212
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207, 208
Simpson 158
Smith 209
Steck 9k, I85
Stoker 210
Storey. 191
Stromberg .23^
Tauxe 210
Waklee 211, 212
Wilson 16, 32, kl, ikl, 211, 212, 213, 21k, 215,

216, 217, 218
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PUBLISHED WORK

ABELL, C

(1)

A.

1940. Fires on the National Forests of southern California with
respect to final areas and distance traveled by the sup-
pression crew on foot. U.S. Forest Serv. Calif. Forest &
Range Expt. Sta. 9 PP- , illus.

Tabulates fires to show the degree to which fire occurrence is

associated with roads.

(2) 1940. Rates of initial spread of free -burning fires on the
National Forests of California. U.S. Forest Serv. Calif.
Forest & Range Expt. Sta. Res. Note 24, 26 pp., illus.

Calculates the rate of initial spread from data contained in indivi-
dual fire reports (Form 929) for fires on the National Forests in
California from 1925 to 1937- Rates of spread were tabulated for
each inflammability zone or each forest. Curves for each zone show
the percentage of fires that burned at different initial rates of
spread.

ARMENT, C.

(3) 1950. Wild fire damage and cost far-reaching. Damage of natural
resources may be permanent loss of community values.
Calif. Agr. 4(9):9-10.

Describes the short, immediate, and long term damages caused by
fire. Explains the advantages and uses of the fire damage appraisal
tables completed for the Angeles, Cleveland, Los Padres, and San
Bernardino National Forests.

ARNOLD, R. KEITH.

(4) 1954. Operation firestop. Soc. Amer. Foresters Proc. 1954:

173-174.

Presents preliminary results of a 1-year cooperative fire research
program in California called Operation Firestop. Concludes that
further large-scale research is needed to test and develop new
ideas and methods to combat mass fires.

U.S. Forest Serv. Fire Control Notes(5) 1955 • Operation firestop.

16(2) :l-5.

The same as item (4).

ARNOLD, R. KEITH, AND BUCK, CHARLES C.

(6) 1952. East Bay hills grass -fuel fire spread index. U.S. Forest
Serv. Calif. Forest & Range Expt. Sta. 7 PP« > illus.

Shows by means of indexes the relative rates at which fire will
spread under combinations of temperature, relative humidity, and
wind velocity.
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ARNOLD, R. KEITH, AND BUCK, CHARLES C.

(7) 195^« Blow-up fires --silviculture or -weather problems? Jour.
Forestry $2(6) :kOB-kll, illus.

Analyzes for ignition and "burning pattern, atmospheric conditions,
topographic locations, and surface conditions fires which defy
fire fighting because of their intensity or speed.

ARNOLD, R. KEITH, BYRAM, G. M.
,
FONS, W. L. , and SAUER, F. M.

(8) 1952. Thermal conductivity of some common forest fuels. U.S.
Forest Serv. Calif. Forest & Range Expt. Sta. 13 pp.

Reports on conductivity measurements of dry leaves and decayed
wood (punk) made by a thin plate uni -directional heat flow cali-
bration stand. Results of these measurements are compatible with
a linear relationship between thermal conductivity and specific
gravity, established by MacLeon, and indicate that conductivities
of most common forest fuels may be determined from their specific
gravities.

(9) 1952. Thermal properties of forest fuels. U.S. Forest Serv.
Calif. Forest & Range Expt. Sta. 3^- PP«

Describes the influences of fuel moisture, specific heat capacity,
net heat, heat of decomposition, thermal conductivity, dimension,
structure, and thermal absorptivity on ignition and initial com-
bustion rather than on subsequent fire behavior.

BLANCHARD, ROBERT K.

(10) I9V7. Killing brush with 2,4-D. U.S. Forest Serv. Fire Control
Notes 8(2 & 3): 13-17, illus.

This first study of 2 fk-B as a brush killer for use throughout
California provides recommendations for future experiments.

BROIDO, A.

(11) i960. Mass fires following nuclear attack. Bui. Atomic Scientists

16(10) :k09 -kl3.

Attempts a realistic appraisal of the fire effects of nuclear
attacks. Reviews the process of fire ignition by thermonuclear
detonation and the characteristics of fire spread from the original
points of ignition. Suggests certain fire control measures for
minimizing the overall effects.

(12) 1961. Effect of fire -extinguishing agents on combustion of
sucrose. Science 133(3^65): 1701-1702, illus.

Although sucrose and cellulose are both carbohydrates of basic-
ally similar composition, the very materials which are the most
effective in preventing flaming combustion of cellulose are also
effective in causing sugar cubes to support flame.
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BROIDO, A., and McMASTERS , A. W.

(13) 1959* The influence of a fire -induced convection column on

radiological fallout patterns. U.S. Forest Serv.

Pacific SW. Forest 8s Range Expt. Sta. Tech. Paper 32,

kk pp. , illus.

Results of laboratory experiments with fallout simulant suggest
that large-scale fires can produce effects which could markedly
alter civil defense planning.

(lh) i960. Effects of mass fires on personnel in shelters. U.S.

Forest Serv. Pacific SW. Forest 8c Range Expt. Sta.

Tech. Paper 50, Qk pp., illus.

Describes studies of temperatures and gases in simulated shelter
air intake vents resulting from fires varying in size from a
single school room to several acres of stacked fuel. Results
show that extreme concentrations of carbon monoxide and tem-
peratures exceeding 2,000°F. might be expected in large fires,
along with depletion of the oxygen supply and high concentra-
tions of carbon dioxide. Smoldering rubble was found to main-
tain higher temperatures and toxic gas concentrations for longer
periods than the fire itself. Placing a vent just outside a
residence may be of little value since high concentrations of
toxic gases will sometimes be found in these locations.

(15) 196l. Fire exposure of people in shelters. Natl. Fire Protect.
Assn. 55(2): 129-140, illus.

Summarizes tests and findings described in item (12).

BROIDO, A., McMASTERS, A. W. , and WILSON, C. C.

(16) 1961. Forest fire research helps develop shelter criteria.
Proc. Environmental Engin. in Protective Shelters, Nat.
Acad. Sci./Nat. Res. Council 1960:275-295-

Presents results of the early phases of the "shelter" study
sponsored by the Office of Civil and Defense Mobilization,
Washington, D. C.

BROIDO, A., and MARTIN, S. B.

(17) 196l. Effect of potassium bicarbonate on the ignition of cellu-
lose by thermal radiation. U.S. Nav. Radiological Defense
Lab. TR-536, 20 pp., illus.

Reports on a study showing that KHC0~ treatment of alpha -cellulose
papers before exposure to thermal radiation reduces their sensi-
tivity to transient flaming and that sustained flaming may be
completely prevented without adding more than 1. 5 percent by
weight. But KHC0_ treatment greatly increases the sensitivity of
cellulose to glowing ignition, apparently by increasing the rate
and degree of pyrolysis of such combustible gases as Hp, CH^, CUH^,
and C^Hg at the expense of high molecular weight, tarry materials.
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BROWN, A. A.

(18) 1935* Improving forest fire detection in California. Jour.

Forestry 33(H) :923-931, iHus.

Describes development of a rating system based on seen-area maps
and fire -occurrence data to determine important lookout points.

(19) 1936. Planning fire lookouts in California. Amer. Forests
1^2(5) :2lU-215, illus.

Describes the processes involved in selecting the best possible
positions for forest fire lookouts.

(20) 1936. Receding string reels for dispatcher maps. U.S. Forest
Serv. Fire Control Notes 1:^1-^2, illus.

Describes how to make and use a string reel for dispatcher maps.

(21) 1936. Vertical angle finder. U.S. Forest Serv. Fire Control
Notes 1:39-^0, illus.

Describes how to make and use a vertical angle finder for fire
finders.

(22) 1937* Design of forest transportation plans to meet the fire
control problem in northern California. Jour. Forestry
35(5):^90-495.

Reports the need for and outlines the design of specific and well
balanced plans for road development in the northern California
National Forests.

(23) 1937' Design of transportation plans to meet the fire control
problem in southern California. Jour. Forestry 35(6):
563-570.

Describes the development of a master road plan for fire control
to provide acceptable speed of first attack and to facilitate
effective fire -suppression strategy.

(2h) 1937' Fire control progress in California National Forests.
Timberman 38(6) :l8, 20, 22, illus.

Describes the improvement of detection, communication, and trans-
portation systems in each National Forest.

BRUCE, H. D.

(25) 1939» Chemical killing of sprouting stumps. U.S. Forest Serv.
Calif. Forest & Range Expt. Sta. Res. Note 23, k pp, illus.

Extensive tests of herbicidal chemicals showed sodium chlorate as
the most reliable and effective in killing sprouting Stumps.
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BRUCE, H. D.

(26) 1939* The role of chemicals in firebreak maintenance. Utah
Juniper 10:12-19, illus.

Describes the use of sodium chlorate and white arsenic to clear
firebreaks of sprouting stumps.

(27) 19^-1 • Theoretical analysis of smoke -column visibility. Jour.
Agr. Res. 62 ( 3) : I6I-I76, illus.

Explains the factors affecting smoke visibility and the contrast
ratio between smoke and other visual elements.

(28) 19^+. Observations on the visibility of a small smoke. Jour.

Forestry k2(6):k26-k3k, illus.

Smokes were observed against various backgrounds. Differences
in maximum visibility are shown for each of the three back-
grounds: timber, dry grass, and the mottled brush common on
southern California watersheds.

BRUCE, H. D.
,
PONG, ¥. Y. , and FONS, W. L.

(29) 1961. The effect of density and thermal diffusivity of wood
on the rate of burning wood cribs. U.S. Forest Serv.
Pacific SW. Forest & Range Expt. Sta. Tech. Paper 63,
ih pp. , illus.

Reports experimental data for free -burning fires in cribs of five
species of wood, each of several density classes. Results indicate
that the rate of fire spread decreased with increasing density.
Differences were observed in the rate of spread for different
species of wood having the same density. Linear relations were
observed when the rate of spread data was plotted against the
thermal diffusivity values of the wood. Differences due to
species were reduced in these graphs when known values for the
specific heat were used in calculating the diffusivity.

BUCK, CHARLES C.

(30) 1938' Factors influencing the discovery of forest fires by
lookout observers. Jour. Agr. Res. 56(h) :259-266,
illus.

Reports on data obtained from tests of fire -discovery time under
varying conditions. Shows the interrelation of distance, rate of
spread, and position of the sun.

1950. Fire behavior in relation to factors of environment.
Univ. Calif.

,
Davis, Short Course on Range Improvements

Proc. 1950:66-71.

Explains the factors affecting fire that are pertinent to the prob-
lem of prescribed burning: character, moisture content, and tem-
perature of fuel; velocity of wind; and direction and character of
topography.
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BUCK, CHARLES C.

(32) 1951* Inflammability of chaparral depends on how it grows.
U.S. Forest Serv. Calif. Forest & Range Expt. Sta. Misc.
Paper 2, 2 pp.

Chaparral changes flammability as its age and the local climate
change. When drought conditions prevail dead material on the
surface and conflagration potential both increase because the
deteriorated cover causes more drying near the surface.

BUCK, CHARLES C, and ABELL, C. A.

(33) 19^-2. Recommendations of the California Forest and Range Experi-
ment Station for emergency fire protection in the East
Bay Hills area. U.S. Forest Serv. Calif. Forest &
Range Expt. Sta. 10 pp., illus.

Describes the protection of critical forest, grass, and brush-
covered lands that would constitute a serious fire threat to
urban areas or otherwise jeopardize the effectiveness of the
community as a war center. Develops a plan of action designed
to provide a more adequate degree of protection under possible
emergency fire loads that may develop.

BUCK, CHARLES C, and FONS, W. L.

(3^) 1935* The effect of direction of illumination upon the visi-
bility of a smoke column. Jour. Agr. Res. 5l(l0): 907-
918, illus.

Reports laboratory results indicating that the angle measured at
the smoke between the sun and the observer determines the effect
of the direction of illumination on the visibility of a smoke
column, regardless of the azimuth of the sun. Little variation
in visibility was noted in angles of 90° or less, but there was
a marked increase of visibility at angles greater than 90°

•

Smoke is not visible when the source of illumination formed the
background.

The visibility of an object is affected by the amount of suspensoid
material in the atmosphere. When the sun is at an angle of 90° or
less to the line of sight of the observer the decrease in visi-
bility attributable to suspensoid may be caused largely by
decreased light transmission. But when the angle exceeds 90° a further

decrease in visibility results from the veiling brightness of the
suspensoid material. Landscape visibility in the direction of the
sun is thus decreased. Increased brightness of a smoke column
viewed toward the sun is more than the veiling brightness of haze
and the net effect is greater smoke visibility in that direction.
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BUCK, CHARLES C, FONS, W. L. , and COUNTRYMAN, C. M.

(35) 19^-8. Average fire damage from increased run-off and erosion
on the southern California National Forests. U.S.
Forest Serv. Calif. Forest & Range Expt. Sta. 25 pp.,
illus.

Predicts probable run-off and erosion damages expected after
fires.

(36) 19^-8. Fire damage from increased run -off and erosion, Angeles
National Forest. U.S. Forest Serv. Calif. Forest &
Range Expt. Sta. Il6 pp., illus.

Reports estimates of run -off and erosion damage after fire in
a form suitable for current fire damage appraisal on individual
"watershed units of the Angeles National Forest. (One of a series,
similar estimates for other forests given in items 37 , 38, and

39. )

(37) 19^-8. Fire damage from increased run-off and erosion, Cleve-
land National Forest. U.S. Forest Serv. Calif. Forest
& Range Expt. Sta. 88 pp., illus.

(38) 19^-8. Fire damage from increased run -off and erosion, Los
Padres National Forest. U.S. Forest Serv. Calif. Forest
& Range Expt. Sta. 107 pp. , illus.

(39) 19^-8. Fire damage from increased run-off and erosion, San
Bernardino National Forest. U.S. Forest Serv. Calif.
Forest & Range Expt. Sta. 88 pp., illus.

BUCK, CHARLES C, and HUGHES, J. E.

(hO) 1939- The solvent distillation method for determining the
moisture content of forest litter. Jour. Forestry

37(8): 645-651, illus.

The solvent distillation method for determining the moisture
content of forest litter is based upon the principle that the
boiling characteristics of a liquid change when it is boiled
with another liquid -with vhich it is immiscible.

The xylene distillation method combines speed and accuracy
and permits standardization of results to a degree not obtain-
able by other methods in common use. The method is well adapted
to routine moisture -content analysis and provides a means of
checking and comparing results of studies involving fuel mois-
ture content.
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CASAMAJOR , PAUL, and WILSON, C. C.

{hi) 1957* Portable chippers: answer to reducing slash fire hazard.
Timberman, 58(7): 50=52

Reports studies of the portable "wood chipper ' s potentiality for
reducing fire hazard and reviews other benefits which accrue
from use of the chipper.

CHANDLER, CRAIG C.

(h2) 1956. Integrating prevention into fire control planning.
U.S. Forest Serv. Fire Control Notes 17(2): 6 -7.

Suggests the need for major re-evaluation of fire-control
planning methods to integrate fire prevention into organiza-
tion plans.

(ij-3) 1957. "Light burning" in southern California fuels. U.S.
Forest Serv. Calif. Forest & Range Expt. Sta. Res.

Note 119, 2pp.

Fuel studies made during Operation Firestop in 19 5^ show that
light burns accomplished little in the way of hazard reduction.
These limited tests also indicate that more studies of brush as
a fuel should be undertaken.

(hk) i960. Developing a measure for various man-caused fire risks.

U.S. Forest Serv. Fire Control Notes 2l(2):31-3U.

Reports the role of statistics in fire prevention planning.
Outlines the steps the U.S. Forest Service uses in California
to measure the relative risk of fire from various types of
forest use.

(U5) i960. Fire and slash. Redwood Region Conserv. Council Fire
Prevention Com. Rpt. pp. 12 -ik.

Reports the problems connected with fire and slash and lists the
questions most asked of researchers by forest managers. < Indica-
tes the basic research being conducted on slash problems by the
Pacific Southwest Forest and Range Experiment Station.

(46) i960. Historical note: "Santana" vs. "Santa Ana. " Calif. Div.
Forestry Newsletter 19(3, k):19.

A brief note on how the river, the town, and the winds came to
be called by two names, "Santana" and "Santa Ana.

"

(47) i960. How good are statistics on fire causes? Jour. Forestry
58(7): 515-517.

Analysis of the accuracy of published statistics of fire causes
shows: (a) most fires of unknown origin are called "smoker";
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(b) nearly all fires of unknown origin are attributed to "out-
siders"; and (c) the average accuracy of attribution for all man-
caused fires was 79 percent.

CHANDLER, CRAIG C.

(48) i960. Measuring the people threat to forest management. Soc.

Amer. Foresters Proc. 1959:131-132.

Thirty-eight owners of 2-1/2 million acres of private timberland
in California were polled: recreation was encouraged on 200,000
acres, prohibited on 400,000 acres, and "tolerated" on the
remainder. Direct expenditures for managing recreationists on
private lands totaled $86,000, or 3-1/2 cents per acre per year.

(49) i960. Slash weight tables for westside mixed conifers. U.S.

Forest Serv. Pacific SW. Forest & Range Expt. Sta. Tech.
Paper 48, 21 pp., illus.

Lists the oven dry weight of slash for five common tree species,
in pounds per tree and pounds per 1,000 board feet by species,
d.b.h., and crown length. Provides additional tables for deter-
mining weight of cull logs and weight of trees smaller than 12
inches diameter at the stump.

(50) 1961. Fire behavior of the basin fire. U.S. Forest Serv.
Pacific SW. Forest & Range Expt. Sta. 84 pp., illus.

Gives a detailed history of fire behavior as affected by fuels,
weather, and topograhy. Local weather is documented by both
surface and upper air observations. Discusses synoptic weather
and fuels and reports on five specific fire behavior anomalies
and the actual fire weather-fire behavior forecasts.

(51) 196l. Risk rating for fire prevention planning. Jour. Forestry
59(2):93-96.

Describes a system of risk rating designed to compare areas with
radically different fire problems. The relative chance of a
man-caused fire starting is postulated to be a function of four
variables: weather, fuels, human use, and prevention effective-
ness. Describes the process of measuring and compiling these
variables and illustrates the computation of a risk index number.

CHANDLER, CRAIG C, and COUNTRYMAN, C. M.

(52) 1959« Use of fire behavior specialists can pay off. U.S.
Forest Serv. Fire Control Notes 20(4) : 130-133.

Lists the requirements necessary for adequate operation of a fire
behavior team on campaign fires, and outlines the services such
a team can provide if properly organized.
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CHANDLER, CRAIG C, and DAVIS, JAMES B.

(53) I96C What do people know about fire prevention? U.S.,

Forest Servo Pacific SW. Forest & Range Expto Sta.

Misco Paper 50, h pp.

Reports on a study conducted by the University of Southern

California to determine what forest -using groups know about

fire prevention., Preliminary results indicate that local
residents know more than outsiders, that fire prevention
knowledge parallels general educational level, that most
correct information is obtained by word-of -mouth, and that

burning and campfire permit regulations are poorly understood.

(54) I96L What do people know about fire prevention? U.S.

Forest Serv. Fire Control Notes 22(l):9-12.

Same as item (46).

COFFIN, HARRY.

(55) 1959* Effect of marine air on the fireclimate in the moun-
tains of southern California. U.S. Forest Serv.

Pacific SW. Forest & Range Expt. Sta. Tech. Paper

39, 30 pp°, illus.

Reports observations and conclusions from a study of the
incidence and effect of Catalina Eddy winds, moist marine air
that extends over southern California in early summer and
reduces fire hazard.

COLEMAN, E. A.

(56) 1953- Fire and water in southern California mountains. U.S.
Forest Serv. Calif. Forest & Range Expt. Sta. Misc.
Paper 3, 7 pp.

Floods normally follow fires in southern California watersheds
except in years of below normal rainfall. Water yield is
increased on burned watersheds, but is of an unusable form.

An increase in summer flow on burned watersheds is due mainly
to a reduction in riparian vegetation » Engineering works help
to prevent flood damage but a major concern should be the
protection of the mountains from fire.

COUNTRYMAN, C. M.

(57) 1953« A pocket type humidity indicator for use in fire preven-

tJpn and control. U.S. Forest Serv. Calif. Forest 8s Range
Expt. Sta. Misc. Paper 12, 1 p., illus.

Describes an indicator which has six spots representing six

humidity levels. Variations in the color of the spots indicate
the humidity level

,
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COUNTRYMAN, C. M.

(58) 1956. Fire season severity in 1955 on the Klamath National
Forest. U.S. Forest Serv. Calif. Forest & Range Expt.

Sta. Res. Note 103, 7 pp., illus.

Weather conditions in 1955 produced the most severe burning con-
ditions ever experienced on the Klamath National Forest. How a
severity index can be computed is explained.

(59) 1956. Old-grovth conversion also converts fireclimate. Soc.

Amer. Foresters Proc. 1955 : 158-l60, illus'.

Cutting a forest stand changes the local fire weather and there-
fore changes the fire-control job.

(60) 1957* California fire -weather severity in 1956. U.S. Forest
Serv. Calif. Forest & Range Expt. Sta. Res. Note 118,

7 pp. , illus.

A survey of the fire -weather severity in northern California shows

that the 1956 weather was "easy" as compared to a 5 -year average.
But in southern California the fire-weather index climbed rapidly
to a high level, indicating a heavy fire load.

(61) i960. Fire environment and silvicultural practice. Soc. Amer.
Foresters Proc, 1959:22-23.

Fire behavior is controlled by the environment in which the fire
burns; as the environment changes so does the fire behavior.
Silvicultural practice is one factor that can affect fire environ-
ment and, hence, fire hazard.

COUNTRYMAN, C. M. , and COLSON, DeVER.

(62) 1958. Local wind patterns in Wildcat Canyon. U.S. Forest Serv.

Calif. Forest & Range Expt. Sta. Tech. Paper 28, 12 pp.,
illus.

Shows some kinds of information that can be derived from fire-
climate survey.

COUNTRYMAN, CM., and CORNELIUS, D. R.

(63) 1957- Some effects of fire on a perennial range type. Jour.

Range Mangt. 10(l): 39-^1-

Six years after a wildfire, cover density of the turned area was
far less than that of an adjacent unburned area. Perennial
grasses and bitterbrush were decidedly reduced on the burned
plots, largely because of change in microclimate and closer graz-
ing.
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COUNTRYMAN, CM., and FONS, W. L.

( 6^4- ) 1950<. Effect of litter type upon fuel-moisture indicator stick
values o U.S. Forest Serv. Fire Control Notes ll(.l): 20-

21, illus.

Describes eight kinds of litter tested for their effects on fuel-
moisture stick readings as compared to ponderosa pine needles.
None of the fuel-moisture sticks exposed over the different litter
types shoved any significant difference in indicated moisture con-
tent. Ground cover of some type is advised to keep the sticks
from being splashed with mud during heavy rain.

COUNTRYMAN, CM., and INTORF, P. H.

(65) 1953° A fire season severity index for California National
Forests. U.S. Forest Serv. Calif. Forest & Range Expt.
Sta. Misc. Paper lh, 7 PP«, illus.

Describes the factors and considerations in developing a severity
index for the National Forests in California.

COUNTRYMAN, C. M, and SCHROEDER, M. J.

(66) 19580 Prescribed burn fireclimate survey 1-57* U.S. Forest
Serv. Calif . Forest & Range Expt. Sta. Tech. Paper 29,
1^ pp. , illus.

Describes the results of a fireclimate survey of a prescribed
burn in the lover foothills of the central Sierra Nevada. Obser-
vations shoved "wind speed on the lee side of a fire can increase
under some conditions.

(67) 1959 • Prescribed burn fireclimate survey 2-57* U.S. Forest
Serv. Pacific SW. Forest & Range Expt. Sta. Tech. Paper

31, 18 pp° , illus.

Reports a fireclimate survey for a prescribed burn in the foot-
hills of the central Sierras. Observations shoved that fire

behavior including the development of fire vhirls may follov
closely the vind flov pattern of the area. They also shoved
the effect of large scale veather changes on local veather
patterns.

(68) 1959° Prescribed burn fireclimate survey 3.-57 • U.S. Forest
Serv. Pacific SW. Forest & Range Expt. Sta. Tech. Paper

34, 15 pp° , illus

o

Describes a fireclimate survey for a prescribed burn in the

central coast area of California. Observations shoved the

development of strong dovnslope -winds during the afternoon in

the area. Fire behavior folloved closely the predetermined
vind flov pattern.
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COUNTRYMAN, CM., and SCHROEDER, M. J.

(69) 1959* Prescribed burn fireclimate survey 4-57* U.S. Forest
Serv. Pacific SW. Forest & Range Expt. Sta. Tech. Paper

35, 19 pp. , illus.

Describes a fireclimate survey for a prescribed burn in a steep
walled canyon in the Vaca Mountains. Observations suggest that
air flow pattern in such a topographic situation may be extremely
complex and may occur in "layers."

(70) i960. Fire environment --the key to fire behavior. Fifth World
Forestry Congress Proc. [in press.

]

Illustrates some of the relationships of fire behavior to the
environment in which the fire is burning. Describes the effect
that silvicultural and wildland management practices have on
fire environment and fire behavior.

COURT, ARNOLD.

(71) i960. Evaluation of seeding trials. Jour. Irrig. and Drain. Div.

Amer. Soc. Civil Engin. Proc. 1960:121-126.

Describes the results of three years of anti -lightning cloud-
seeding operations in northeastern California and discusses the
statistical design used to evaluate seeding with ground generators.

(72) i960. Lightning fire incidence in northeastern California, 19^-5-

56. U. S. Forest Serv. Pacific SW. Forest & Range Expt.
Sta. Tech. Paper hi, 21 pp., illus.

Analysis of lightning fire records indicates that lightning causes
more fires in northeastern California than in all the rest of the
state combined. Reports timing, season, trend, and other details
of lightning -fire incidence on public and private lands.

(73) i960. Thunderstorm frequency in northern California. Amer.
Met. Soc. kl(8):k06-k09, illus.

Records for kl years show the greatest monthly frequencies of
thunderstorms occur in winter along the coast, in summer in the
Great Basin, and in late spring in the Central Valley. In the
Central Valley area a secondary maximum in early autumn is
particularly important in starting forest fires.

CRAFTS, A. S., BRUCE, H. D., and RAYNOR, R. N.

(7*0 19^-1. Plot tests with chemical soil sterilants in California.
Univ. Calif. Agr. Expt. Sta. Bui. 6kQ, 25 pp., illus.

Reports on herbicidal behavior of sodium arsenite, arsenic tri-
oxide, sodium chlorate, ammonium thiocyanate, borax, and cole
manite. Graphs show percentage of kill and cumulative effects.
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A. S., and BUCK, CHARLES C.

1954-° Herbicidal properties of arsenic trijxide. Univ. Calif.
Agr. Expt. Sta. Bui. 739, 28 pp., illus.

Describes how 80 California soils responded to treatment in
greenhouse, small field plots, and large scale operations.
Arsenic trioxide (white arsenic) in three forms proved satis-
factory as a means of soil sterilization and will destroy
growth and prevent recurrence for periods of 5 to 10 years.

J. R.

1933* Binocular telescopes in forest fire detection. Jour.
Forestry 3l(l):51-58, illus.

Reports test results of binoculars for fire lookout stations and
recommends use of prismatic type binoculars of six or seven magni-
fication with a wide field, high illumination, and excellent
resolving power.

193^* Azimuth circle printer. U.S. Forest Serv. Calif. Forest
& Range Expt. Sta. Res. Note 5, 1 p., illus.

Describes the technique, cost, and materials needed to print
azimuth circles quickly and accurately on maps.

193^« Gowen elapsed time slide rule; Gcwe:.i timekeeper's slide
rule. U.S. Forest Serv. Calif. Forest & Range Expt. Sta.
Res. Note k, 2 pp.

Describes and explains the use of the slide rule.

193^- • Indexes of forest fire control ; National Forests Region 5,
California, 1921-1933. U.S. Forest Serv. Calif. Forest
& Range Expt. Sta. 25 pp« , illus.

The indexes consist of average values for the 10-year base period,
1921-1930. The values for each year are expressed as a percentage
of the base. The indexes considered are number of fires, area
burned, cost of suppression, cost of prevention, and damage.

1936. Fire behavior studies on the Shasta Experimental Forest.
U.S. Forest Serv. Fire Control Notes 1:2-30.

Reports on the fire behavior of over 300 test fires started in
second-growth ponderosa pine stands, principally on level ground.

Analysis of the data shows that wind, moisture content, and
time have an important bearing on the dependent variable, rate-
of -perimeter -increase. The analysis also shows the need to
refine the measurement of the factors to fully evaluate their
effects.
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CURRY, J. R.

(81) 1936. Use of mil scale binoculars in fire detection. U.S.

Forest Serv. Fire Control Notes 1:37 -38, illus.

Describes mil scale binoculars used in California Region look-
outs to help fire finders estimate fire size more accurately.

(82) 1937. The future of fire control. U.S. Forest Serv. Fire
Control Notes 1(5) :255-257-

Explains the need for reorganization and expansion of fire

control administration and for basic research.

(83) 1938. Forest fire danger rating in the California Region,
U.S. Forest Service. Fourth Rural Fire Inst. Proc.

1938:60-63.

Considers the development of the California forest fire danger
rating and indicates the degree of organization required in

forest fire control under certain fire danger conditions.

(Qk) 1938. The field of forest-fire protection. U.S. Forest Serv.

Fire Control Notes 2(l):l-6, illus.

Contends that the term "forest fire protection" should include
not only the strictly fire control activities of prevention,
presuppression, and suppression but also fire damage, fire
behavior, and fire economics. Presents a classification of
forest fire activities.

CURRY, J. R., and BRUCE, H. D.

(85) 1935- Instructions in the use of diesel oil in killing ;

ing stumps in California firebreaks. U.S. Forest Serv.

Calif. Forest & Range Expt. Sta. 5 pp«

Describes how, when, where, and how much diesel oil should be
sprayed on sprouting stumps.

CURRY, J. R., and FONS, W. L.

(86) 1938. Rate of spread of surface fires in the ponderosa pine
type of California. Jour. Agr. Res. 57(4) : 239-267,
illus.

Analyzes the rate of spread of about l60 test fires in even-aged,
second-growth ponderosa pine stands. The variables measured were
size of fire, moisture content of fuel, wind velocity, time, and
slope. Curves were drawn from the data and empirical formulas
derived which permit estimates of rate of perimeter increase or
total perimeter at any time interval within limits of the data.
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CURRY, J. R. 3
and FONS, W. L.

(87) 19^0. Forest fire behavior studies. Mech. Engin. 62(3):
219 -225 , illus.

The study of the phenomenon of fire spread consists of the
recognition of controlling variables, the development of
methods and techniques of measuring these variables, and the
evaluation—both individually and jointly—of the influence of
the variables on the rate of spread.

Results of studies in this field have been in be;;,rated into a

series of indexes and are being used as pari of a systematic
method of rating fire danger on National Forests in California.

CURRY, J. R., GRAY, L. Go, and FUNK, I. Co

(88) 19^0. Forest fire -danger rating and its application in Califor-
nia. Jouro Forestry 38(H) .855-866, illus.

Analyzes the problem of rating forest fire danger and what con-
stitutes ideal data and methods, and describes a scheme to arrive
at these data and methods.

CURRY, J. R., and IKENBERRY, G. J.

(89) 19 3^- • Instructions in the use of sodium arsenite in killing
sprouting stumps on firebreaks. U.S. Forest Serv. Calif.
Forest & Range Expt. Sta. 8 pp.

Gives detailed instructions on the proper methods of preparing,
applying, and storing the chemicals needed.

DAVIS, JAMES B.

(90) i960. Air drop tests—Willows, Santa Ana, Ramona, 1955-1959-
Calif. DiVc Forestry, 22 pp. , illus.

Gives a brief history of air tankers and describes air tanker
drop tests conducted from 1955-1959° Concludes from the tests
that: (a) viscosity reduces drift, (b) fall speed is not
increased by weight; borate and bentonite fall alike, (c) drift
increases with both height and speed, (d) big gates give better
drops, and (e) larger carrying capacity and maneuverability
depends on the fire situation.

DAVIS, JAMES B., and CHANDLER, CRAIG C.

(91) i960. What people think about forest fire law enforcement.
U.So Forest Serv. Pacific SW. Forest & Range Expt. Sta.

Misc. Paper 51> k pp»

Reports the results of study of fire law violators on the San
Bernardino National Forest. Most were well-meaning :l: als
who did not realize they were making a mistake. This lack of
awareness was a general characteristic of the group. Their traffic
citation frequency was also high and their knowledge of forest
surroundings was low.
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DAVIS, JAMES B., DIBBLE, DEAN L. , and PHILLIPS, CLINTON B.

(92) 196l. Firefighting chemicals --new weapons for the fire sup-
pression crew. U.S. Forest Serv. Pacific SW. Forest &
Range Expt. Sta. Misc. Paper 57, 27 pp. , illus.

Field tests of viscous water, viscous diammonium phosphate, and
bentonite foam dropped "by tanker crews on kO forest fires indicate
that (a) viscous water was more effective than plain water for
controlling fires in most forest fuels and in keeping them from
rekindling, (t>) a thick gel made with algin and calcium chloride
was even more effective than ordinary viscous water under the
same conditions, (c) foaming bentonite was superior to plain water
for fires burning in heavy fuels but permitted fire to creep
through matted grass and leaves, and (d) diammonium phosphate
solution thickened with a viscosity agent can make some forest
fuels almost fireproof for a long time. Gives information on
costs per gallon and on mixing, handling, and storing.

DIBBLE, DEAN L.

(93) I960. The fireclimate survey trailer. U.S. Forest Serv. Fire
Control Notes 2l(k)

:

116-120, illus.

Describes the conversion of a two -wheeled trailer to a mobile
unit for carrying meteorological recording instruments. The
trailer is designed for use in fire environment studies, fires,
or wherever 24 -hour weather observations are needed.

DIBBLE, DEAN L.
,
RICHARDS, S. S., and STECK, L. V.

(9h) 1961. Testing and evaluating chemical fire retardants in the
laboratory. U.S. Forest Serv. Pacific SW. Forest &
Range Expt. Sta. Misc. Paper 59 > 11 pp. , illus.

Describes the laboratory testing procedures used to screen pro-
posed chemical fire retardants. This first step in a study
program includes laboratory, field, and operational testing
before a new material is accepted for practical application.

DUNNING, DUNCAN.

(95) 1929. Fire on the foothills; the problem of controlling fires
in the marginal brush lands of California. Calif.
Countryman 15.(7.3 1^, illus.

Lists and explains the current problems and research projects
needed to solve brushland fire problems.

ELY, J. B., and JENSEN, A. W.

(96) 1955. Air delivery of water helps control brush and grass
fires. U.S. Forest Serv. Calif. Forest & Range
Expt. Stao Forest Res. Note 99, 12 pp., illus.
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Describes the tests of an agricultural biplane as an aerial
tanker for support of ground fire -fighting forces. Water -was

dropped on fires on the Mendocino National Forest during the
1955 fire season, and calibration flights were made at the
Willows airport dropping both water and fire retarding chemicals.

ELY, J. B. , and JENSEN, A. W.

(97) 1956. Air delivery of water helps control brush and grass fires.
U.S. Forest Serv. Fire Control Notes 1, ';?'} :22-25.

Reports the successful fire -testing of Stearman air tanker and
urges the preparation of operational guidelines.

ELY, J. B.
;

JENSEN, A. W., CHATTEN, L. R. , and JORI, H. W.

(98) 1957* Air tankers—a new tool for forest fire fighting. U.S.
Forest Serv. Fire Control Notes 18(3) :103 -109, illus.

Reports the successful fire -testing of the Stearman air tanker
and urges the preparation of operational guidelines.

FENNER, R. L.

(99) 1953* A safe, cheap, and effective forest fire grenade. U.S.
Forest Serv. Fire Control Notes l^(2):22-24, illus.

Describes the making and application of a general purpose forest
fire grenade.

FEITilER, R. L., ARNOLD, R. KEITH, and BUCK, CHARLES C.

(100) 1955* Area ignition for brush burning. U.S. Forest Serv. Calif.
Forest & Range Expt. Sta. Tech. Paper 10, 10 pp., illus.

Outlines methods and precautions for the use of area ignition
system of firing for safer, more effective controlled burns in
land clearing. Describes a brush -smashing technique for fuel
preparation before firing.

FENNER, R. L. ,
ARNOLD, R. KEITH, BURCHAM, L. T

.
, and GRAH, R. F.

(101) 1951- Use of fire in land clearing. Calif. Agr. 5(3-7): 9-15,
il?cas.

Describes results of investigations of the effectiveness, safety,
and cost of controlled burning as a tool for land clearing. Makes
no attempt to provide one formula for prescribed burning in Califor-
nia. Each fire is considered an individual case to be planned on
the ground.
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FENNER, R. L. , and BENTLEY, J. R.

(102) i960. A simple pyrometer for measuring soil temperatures dur-

ing wildland fires. U.S. Forest Serv. Pacific SW. Forest
& Range Expt. Sta. Misc. Paper k5 , 9 PP-> illus.

Describes a simple, inexpensive pyrometer developed for gathering

temperature data on burned midlands. Temperatures from 150° to

1150°F. can be recorded.

FIRESTOP
(103) 19 5^- • Organization plan and work schedule. Firestop Exec. Com.

Prog. Rpt. 1, 9 PP-

Briefly outlines objectives, individual and organization respon-
sibilities

;
and work plan.

(lC4) 195^ • Status --June 1. Firestop Exec. Com. Prog. Rpt. 2, 9 PP«

Reports accomplishments of Operation Firestop and the proposed
test program.

(105) 195^. Field Review. Firestop Exec. Com. Prog. Rpt. 3, 9 pp.,
illus.

Relates objectives and origin of Operation Firestop. Describes
the five groups of field studies and gives preliminary summary
of results. Includes illustrations of field operations.

(106) 1955- Fi re retardants--I. Firestop Exec. Com. Prog. Rpt. k,

12 pp. , illus.

Describes laboratory procedures aimed at evaluating the effec-
tiveness of retardants.

(107) 1955* Fuel studies --L. Firestop Exec. Com. Prog. Rpt. 5,

15 pp. , illus.

Presents a method of measuring the volume and vertical distribu-
tion of grass and chaparral fuels. Tons of green and dead fuel
per acre are shown for sample plots.

(108) 1955* Seasonal changes in chaparral moisture. Firestop Exec.
Com. Prog. Rpt. 6, 7 pp. > illus.

Relates variations in green foliage to topography and changes in
climate. Such information, when considered along with knowledge
of fluctuations in the moisture content of dead materials, can
help forecast forest fire behavior.
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FIRESTOP

(109) 1955* A wind machine and fire control* Firestop Exec. Com
Prog. Rpt. 8, 8 pp., illus.

Axial-flow "blowers may aid in backfiring, but the pro! ability
of spot fires and danger to the operator prohibit their use for
holding a spreading fire against the wind.

(110) 1955* Aerial firefighting--bulk water drop by ixed wing air-
craft. Firestop Exec. Com. Prog. Rpt. 9; 13 PP« > illus.

Describes previous work by several agencies on dropping water
and retardants on fire from aircraft. Also reports on water
drops from a modified TBM bomber.

(111) 1955* Aerial firefighting—the helitanker. Firestop ^:ec.
Com. Prog. Rpt. 10, 5 PP»> illus.

Describes a helicopter equipped to combine the advantages of the
tank, pump, and hose of a small ground tanker with the mobility
and speed of the helicopter; suggests uses on the fire line and
for civil defense purposes.

(112) 1955- Lightweight pipe for water supply. Firestop Exec. Com.
Prog. Rpt. 11, 6 pp., illus.

Describes the use of quick-coupling aluminum pipe and its suit-
ability for rapid delivery of large quantities of water to fires
over relatively rough terrain and long distances.

(113) 1956. Backfire line with chemicals. Firestop Exec. Com. Prog.
Rpt. 13, 6 pp., illus.

Describes a method of smashing brush with a tractor and then
spraying a chemical retardant to prepare emergency backfire line
in brush uels.

(114) 1956. Fire behavior studies. Firestop Exec. Com. Tech. Rpt.

1, 85 pp. , illus.

Reports on studies of instrumentation and experimental techniques
used in fire behavior research. Eleven tests were made of equip-
ment and techniques to obtain the overall energy balance of a fire

and to analyze the convection column of fire. Recommendations for
further research are included.

(115) 1956. The wind survey. Firestop Exec. Com. Tech. Rpt. 2, 18 pp.,
illus

.

Reports on procedures and instrumentation developed for a 3-month
intensive study of air movement in a typical mountain canyon. Gives
recommendations for future wind survey .
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FONS, W. L.

(ll6) l>--:0. An Eiffel-type -wind tunnel for forest research. Jour.

Forestry 38(11) :88l-88^, illus.

Describes the Eiffel-type wind tunnel and its possibilities for
the study of forest fire behavior and other aspects of forest
fire research.

(117) 19^0. Influence of forest cover on wind velocity. Jour.

Forestry 38(11) : 881-886, illus.

Reports the variation of wind velocity as influenced by three
cover types: grassland, brush, and even-aged ponderosa pine.

The shapes of the wind-velocity curves for each cover type are
distinctive. The results indicate that wind velocities at any
two heights bear a linear relation to each other. Wind veloc-
ity in a forest usually is not a constant percentage of the
velocity above the crowns, but is greatly reduced at the top of

the crowns and remains nearly constant in the canopy.

(118) 19^6. Analysis of fire spread in light forest fuels. Jour.

Agr. Res. 72(3) :93-121, illus.

Describes the analytical derivation of an equation expressing
rate of fire spread through a forest fuel as a function of the
basic variables pertaining to the atmosphere, the arrangement
of the fuel bed, and the physical properties of fuel particles.
The theory developed from the analysis and expressed in equation
form indicates the important factors that control spread and how
each operates. The analysis will find its most important use in
serving as a working hypothesis and guide in further fire behavior
research.

(119) 1950. Heating and ignition of small wood cylinders. Indus.
and Eng. Chem. k2{ 10) : 2130-2133, illus.

Describes the effects of initial temperature, moisture content,
and size of the wood on time of ignition as signified by the
appearance of flame. The minimum furnace temperature at which
ignition occurs with a flame was 650°F. ; that at which charcoal
glows was ^50°F.

(120) 1950. Wet water for forest fire suppression. U.S. Forest Serv.
Calif. Forest & Range Expt. Sta. Res. Note 71, 5 pp.

Discusses the advantages of wet water over plain water for flame
suppression and mop -up work.
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FONS, W. L.

(121) 1961. Rate of combustion from free surfaces of liquid hydro-
carbons. Combustion and Flame 5(3) : 283 -287, illus.

Presents results of laboratory experiments in which liquid
hydrocarbons were burned in circular pans to learn the influence
of diameter of the fuel surface on the rate of combustion.

FONS, W. L., BRUCE, H. D. , and McMASTERS, A. W.

(122) i960. Tables for estimating direct beam solar irradiation on
slopes at 30° to h6° latitude. U.S. Forest Serv. Pacific
SW. Forest & Range Expt. Sta. 298 pp., illus. (Limited
distribution.

)

Presents data for estimating the direct beam solar radiation on
areas of the earth's surface for different aspects and slopes,
for latitudes 30°N. to ^6°N. and for various times of the day and
year.

FONS, W. L., BRUCE, H. D., PONG, W. Y., and RICHARDS , S. S.

(123) i960. Project Fire Model, summary progress report, period Nov. 1,

1958 to April 30, i960. U.S. Forest Serv. Pacific SW.

Forest & Range Expt. Sta. 56 pp., illus.

The project developed a laboratory-scale model of a steady-state,
free -burning fire in solid fuel. The model uses a crib of wood
sticks on a movable bed. An approximate heat balance, account-
ing for 91 percent of the heat energy, has been attained, and
data have been collected on some fuel and environmental para-
meters that govern the combustion.

(l2U) i960. Project Fire Model, fifth progress report, May 1, i960
to Aug. 1, i960. U.S. Forest Serv. Pacific SW. Forest
& Range Expt. Sta. 8 pp.

Reports on activities including tests performed and their results,
papers presented, equipment purchased, and plans for the next
q\ arter

.

(125) i960. Project Fire Model, sixth progress report, Aug. 1, i960
to Nov. 1, i960. U.S. Forest Serv. Pacific Southwest
Forest & Range Expt. Sta. 13 pp. , illus.

Reports on activities including tests performed and their results
;

papers presented, equipment purchased, and plans for the next
quart er ' s work

.

FONS, W. L., BRUCE, H. D. , and PONG, W. Y.

(126) i960. A steady-state technique for studying the properties of

fr " lining wood fires. Fire Res. Abs. and Rev. 2(l):

28-30.
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Describes the development of a suitable bed of solid fuel and
of a laboratory study technique with the ultimate objective of
determining model lavs of the rate of spread and other properties
of wood fires.

FONS, W. L., and McBRIDE, R, S.

(127) 1950. Wet water for pretreating litter fuels. U.S. Forest Serv.
Fire Control Notes ll(2):26-27-

"Wet water" evaporates at a faster rate than plain water from
light fuels for the first 20 minutes. After 1 hour, fuel sprayed
with wet water had a higher moisture content than fuel sprayed
with plain water.

GOWEN, G. M.
,
CURRY, J. R. , and BROWN, A. A.

(128) 1936 • Visible -area mapping of lookout points; methods and tech-
niques. U. S. Forest Serv. Calif. Forest & Range Expt. Sta

15 pp- , illus.

Describes and evaluates several methods of making visible area
maps for lookout points.

P. D. , and ABELL, C. A.

19^1. Determining the desirable size of suppression crews for
the National Forests of northern California. U.S. Forest
Serv. Fire Control Notes 5(3) : I56-I6O, illus.

Analyzes the records of some Q,k00 fires in northern California
from 1925 to 1937 and estimates the optimum size of initial attack
crews according to different rates of spread.

IKENBERRY, G. J., BRUCE, H. D., and CURRY, J. R.

(130) 1938' Experiments with chemicals in killing vegetation on fire-
breaks. Jour. Forestry 36( 5) : 507-515*

Describes experiments conducted to determine the possibility of
reducing cost of firebreak maintenance through the use of chemicals

JENSEN, ARTHUR W. , and SCHROEDER, M. J.

(131) 1958' A new measure of the build-up for fire danger rating in
California. U.S. Forest Serv. Calif. Forest & Range
Expt. Sta. Res. Note 133> 5 PP« , illus.

Describes the development of a new method of fire danger rating
using the moisture content of large logs to estimate buildup.

K0T0K, E. I.

(132) 1927. A county assessor lists fire losses. Forest Worker
3(6):1-+.

Lists dollar losses in timber valuation, wages, and manufactured
products, and also considers the suppression costs as money that
could have been used on schools and roads.
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KOTOK , E. I.

(133) 1929. Establishing "relative hazard" of forest t;pcs. West.
Forestry and Conserv. Assn. Proc. 1929:7-&- (Also
appeared in West Coast Lumberman 56(4):25-26 under the
title "Relative risk and hazard.")

Relates factors that must be evaluated to develop a fire pro-
tection organization and to determine insurance rates on forest
land. Says "risk" (the possibility of a fire starting because of
fuels, weather, and carelessness), "hazard" (the inflammability
of the fuel, which affects the rate of fire spread), and "damage"

, (the effects of fire on the value of the property) should be
integrated to determine the "liability" for a given area. Pre-
liminary survey studying variations in the risk and hazard
factors was made.

(13^-) 1930. Fire, a problem in American forestry. Sci. Monthly 31:
i+50-452.

Describes the problem of forest fire from the standpoint of wood
production, forest regeneration, water resources, and damage by
fire to certain forest types. Relates the lack, of public support
for fire prevention.

(135) 1933- Fire, a major ecological factor in the pine region of
California. Fifth Pacific Sci. Cong. Proc. 1933:4017-
4022.

Explains the influence of foothill fires on ecological changes.
The general characteristics of the pine forests are listed to
indicate the silvical nature of the forest and its response to

fire.

KOTOK, E. L., KELLEY, E. W. , and EVANS, C. F.

(136) 1933* U.S. Forest Service. A national plan for American
forestry. Protection against fire. pp. 1395-1414,
illus. Washington: U.S. Government Printing Office.

Reviews the forest fire situation in the United States and
explains the objectives of fire control and how they have been
met. Describes the basic needs and essential parts and functions
of a national fire-control program.

McBRIDE, R. S.

(137) 1950. Corrosion of metals by wet water. U.S. Forest Serv.

Fire Control Notes ll(2):31.

Tests on 24-gage iron and galvanized iron indicate that galvanized
iron is more readily corroded by wetting agents than iron and that
the addition of potassium dichromate to plain water or to a wetting
agent solution decreases corrosion.
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MILLER, HARRY R, JR.

(138) 1956- Chemical fire retardants for -wild land fire control.

U.S. Forest Serv. Calif. Forest & Range Expt. Sta.

Res. Note 105, 5 PP« (Also appeared in Fire Control
Notes 17(10:25-28. )

Describes tests using sodium calcium borate as a fire -retarding
chemical during 1955 fire season, and includes conclusions and
recommendations

.

MILLER, HARRY R., JR., and PHILLIPS, CLINTON, B.

(139) 1958. Preliminary tests of some nev fire retardants. U.S.

Forest Serv. Calif. Forest & Range Expt. Sta. Res. Note
ikO, k pp.

Describes laboratory tests of a few potential forest fire retard-
ants, notes the study yet required on these materials, and lists
the characteristics of an ideal fire retardant.

MILLER, HARRY R., JR., and REINECKER, H. P.

(ikO) 1958. Air tanker report—California, 1957- U.S. Forest Serv.
Fire Control Notes 19(2): 53-56, illus.

Describes the effectiveness of air tankers on forest fires in
California in 1957 and some of the limitations noted by field
personnel.

MILLER, H. R., and WILSON, C. C.

(l^-l) 1957* A chemical fire retardant --re suits of field trials using
sodium calcium borate on forest fires in 1956. U.S.
Forest Serv;' Calif . Forest & Range Expt. Sta. Tech. Paper
15> 20 pp., illus.

Field tests showed sodium calcium borate as a useful tool and
emphasized the need for equipment to simplify and speed up the
mixing of chemicals for ground and air tankers. The needs of
firefighters for operational guidelines are given.

MURPHY, JAMES.

(1^2) 1957* Helicopter message or cargo drop-and-pickup kit. U.S.
Forest Serv. Fire Control Notes l8(U) : 152-155, illus.

Shows how a drop -and-pickup unit for helicopters can solve com-
munication problems arising when use of radio is limited, if
the crew has been properly instructed in safety practices.

(1^3) 1958. Ground operations for helicopters. U.S. Forest Serv.
Fire Control Notes 19(2): 7^-78, illus.

Describes helicopter ground crew organization and duties and
how to locate, construct, and operate heliports and helispots
safely and efficiently.
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MURPHY

,

(Ikk)

JAMES.

1958' Helitack crews pay off in California. U.S. Forest Serv.
Fire Control Notes 19(2) :9^-96.

Describes the use of specially trained Helitack crews in Califor-
nia in 1957 "to suppress small remote forest fires in their early
stages and aid on large fires.

(ll+5) 1958' Training the Helitack crew. U.S. Forest Serv. Fire
Control Notes 19(2):91-93, illus.

Outlines a suggested plan to train crews in using the heli-
copter safely and efficiently for fire control work.

(1J4-6) 1959- The heli jump--the research and development of the heli-
copter hover jump technique. U.S. Forest Serv. Pacific
SW. Forest & Range Expt. Sta. Misc. Paper 32, 22 pp.,
illus.

Describes the research and development of the "hover-jump"
technique, the ^--pass heli jump operation, and lists recommenda-
tions for heli jump protective suit.

(li+7) 1959* Helispot location and construction. U.S. Forest Serv.
Pacific SW. Forest & Range Expt. Sta. Misc. Paper 31>
18 pp. , illus.

Describes practical methods of helispot location and construction
in mountain topography.

(ikQ) 1959* Safety rules for Helitack. U.S. Forest Serv. Pacific
SW. Forest & Range Expt. Sta. Coop. Rpt. 7 PP- , illus.

A compilation of safety precautions to be remembered and prac-
ticed by the heliport air service manager, the Helitack crewman,
and the helicopter pilot.

(llj-9) I960. California Helitack report--1958. U.S. Forest Serv.
Fire Control Notes 2l(l):l-4.

Reviews three years of progress in a cooperative research and
development program aimed at integrating the helicopter for
fire control.

(150) i960. Changes in the Helitack training plan. U.S. Forest Serv.
Fire Control Notes 20(3): 77-79, illus.

Describes changes in Helitack training plans with the introduction
of turbo-jet helicopters and the use of smaller helicopters for
dropping cargo. Emphasizes how regular ground firefighters have
been used to supplement regular Helitack crews.
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i960. The helicopter and the dead man's curve. U.S. Forest
Serv. Fire Control Notes 20(l):l-2, illus.

Emphasizes the importance of recognizing the take-off and landing
limitations of helicopters , particularly in heavy timber.

G.

1950. Chemicals for fire prevention. U.S. Forest Serv. Fire
Control Notes ll(l):9-ll, illus.

A soil sterilization agent is needed to discourage the regrowth
of plant cover on certain "fireproofed" areas. The use of five
chemicals for this purpose is described.

1950. Let's change our headlight circuit. U.S. Forest Serv.

Fire Control Notes ll(3):17-19, illus.

Tests of headlight circuits, tvo parallel and one series , for
current flow for 8-hour periods indicate that the series cir-
cuit is the best of the three.

1950. A training course in fire behavior. U.S. Forest Serv.

Calif. Forest & Range Expt. Sta. , 21 pp. , illus.

The material in this instruction guide was compiled from a train-
ing course prepared by R. W. Asplund and deals with the fundamental
principles of fire and their specific application to the behavior
of forest fires.

1950. Water vs. fire. Fighting forest fires with water , U.S.
Forest Serv. Calif. Region. 38 PP« }

illus.

Shows the many ways to suppress fire in forest areas with water,
and how to make a little water do a big job.

1952. Woody plant control along roads in Shasta National Forest.
Down to Earth 8(l): 1^-15, illus.

Describes the control of sprouting brush species on the Shasta
National Forest with sprays of 2,^-D, and 2, k, 5-T.

1958. Four-purpose enclosure card for training films. U.S.
Forest Serv. Fire Control Notes 19(3) : 103-105, illus.

A specially designed card fits into film can with the training
movie and serves as an outline of the film's contents, as an
advanced notice to be mailed, as a file copy for planning train-
ing sessions, and as a brief guide on how to use a motion picture
for training.
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G. , and SIMPSON, ALBERT.
1951. The use of 2, k-D and 2, K, 5-T for brush control on

California forest roads and trails. U.S. Forest Serv.

Calif. Forest & Range Expt. Sta., 27 pp.

Records costs and results of spraying 2, k-D and 2 } k, 5-T at
varying strengths on brush growing along roads and trails; includes
guides for the use of the herbicides for brush control.

OLSEN, JAMES M.

(159) 1959* Setting up a green fuel moisture study. U.S. Forest Serv.
Pacific SW. Forest & Range Expt. Sta. Misc. Paper k0

}

3 pp. , illus.

Describes the research techniques involved in setting up a study
of the moisture of green chaparral fuel on the San Dimas Experi-
mental Forest as one phase of the Fuel-Break program.

(160) i960. 1959 green fuel moisture and soil moisture trends in
southern California. U.S. Forest Serv. Pacific SW.

Forest & Range Expt. Sta. Res. Note l6l, 8 pp. , illus.

Correlates foliage moisture changes with soil moisture changes.

(161) i960. Cistus, fuel moisture, and flammability. U.S. Forest
Serv. Pacific SW. Forest & Range Expt. Sta. Res. Note

159, 2 pp., illus.

A study of foliage moisture variations in cistus plantations on
the San Bernardino National Forest showed no appreciable difference
from moisture variations of a native brush species.

SOUTHWEST FOREST AND RANGE EXPERIMENT STATION.
i960. Drilling—a good method of sowing grasses on fuel-breaks.

U.S. Forest Serv. In -Program Fuel-Break Release Rpt. J> }

3 pp.

In southern California, sowing with a drill is the best way to
obtain the good grass stands needed for soil protection on fuel-
breaks. Where to use a drill, what grasses to use, costs, and
where to broadcast sow are covered.

(163) i960. Fuel-break 19 58-1960 demonstration and action projects.
U.S. Forest Serv. In-Program Fuel-Break Release, 5 PP« >

illus

.

Gives the description, location, and a short summary of each
project.

NEUNS, A.

(15§)
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PACIFIC SOUTHWEST FOREST AND RANGE EXPERIMENT STATION
(16^-) i960. Highlights from broadcast spraying of chamise sprouts in

southern California. U.S. Forest Serv. In-Program Fuel-
Break Release Fuel-Break Rpt. 6, 3PP-

Three years' experience in spraying regrowth of chamise-sage
brush types has shown that broadcast chemical spraying by either
tractor boom or helicopter is effective. Application rate, costs

,

and spraying times are considered.

(165) i960. How much does it cost to spray brush on southern California
fuel-breaks? U.S. Forest Serv. In-Program Fuel-Break
Release Fuel-Break Rpt. 5> 2 pp.

Reports cost estimates based on 3 years ' experience with broadcast
chemical spraying of fuel-breaks and with type conversions. Heli-
copter and tractor -boom spraying are described.

(166) i960. A new kind of fuel-break report. U.S. Forest Serv. In-
Program Fuel-Break Release 1 p.

Announces a plan to send a 1-page demonstration and action project
to cooperators soon after the data is accumulated.

(167) i960. Pacific Telephone and Telegraph right-of-way (fuel-break).
U.S. Forest Serv. In-Program Fuel-Break Release 1 p.

Describes a cooperative operation in which 100 acres of brush
along telephone line right-of-way were sprayed with 2, ^+-D and

2,4, 5-T. Gives cost per acre.

(168) i960. Promising grasses for southern California fuel-breaks.
U.S. Forest Serv. In-Program Fuel-Break Release Rpt. k }

k pp.

Summarizes recommendations from 2 years of fuel-break work. The
recommendations are for specific sites. The grasses are evaluated
as to ability to provide protective soil cover.

(169) i960. Sitton Peak fuel-break. U.S. Forest Serv. In-Program
Fuel-Break Release 1 p.

On this new break within the 1958 Stewart Burn, about 2 miles of
ridge top covering 90 acres, was sprayed by helicopter in i960.

The area was sown with ryegrass, but the cover became mainly
resident species.

(170) i960. Spanish Canyon fuel-break. U.S. Forest Serv. In-Program
Fuel-Break Release 1 p.

Describes the respray of a fuel-break: costs, application, and
reasons.
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PACIFIC SOUTHWEST FOREST AND RANGE EXPERIMENT STATION

(l7l) i960. Testing firefighting chemicals with ground equipment.
U.S. Forest Serv. 7 PP« }

illus.

Field study to test laboratory results showed that making water
viscous improves its fire fighting characteristics. It also
appears that thickening certain chemical fire retardants may
improve their effectiveness. Water, bentonite slurry, bentonite
foam, viscous water, and viscous diammonium phosphate were used
in these tests.

(172) i960. Testing firefighting chemicals with ground equipment.
U.S. Forest Serv. Mid-fire Season Operational Prog. Rpt.

5 pp.

At the mid-point of California's fire season, foaming bentonite,
viscous water, and viscous dl.a.itionium phosphate were tested on
23 fires. The performance of the various materials is discussed
and information is given on handling techniques and operational
problems.

(173) i960. Topanga Canyon fuel-break. U.S. Forest Serv. In -Program
Fuel-Break Release 1 p.

Reports on broadcast spraying of 6 miles of ridgetop burned during
the 1958 Topanga Canyon fire, by tractor and helicopter in 1959>
and by helicopter in i960. Chamise appears to be well controlled,
but hand spraying is needed to kill sumac and scattered plants of
other species. A good cover of annual plants is developing.

(17^) i960. Trabuco Oaks 1958-I960. U.S. Forest Serv. In -Program
Fuel-Break Release Rpt. 2, 3 PP'

Reports on a fuel-break demonstration area in which chemicals
were successfully used to control the brush coming in on a
burned area. Costs and spraying dates are covered.

PHILLIPS, CLINTON B.

(175) i960. Fighting forest fires from the air. Soc. Amer. Foresters
Proc. 1959:137-l[i-0, illus.

Describes the rapid expansion in the use of air tankers, retard-
ants, and helicopters for forest firefighting since 195^+ and
emphasizes that air attack is primarily a tactical support
operation.

PHILLIPS, CLINTON B. , and MILLER, HARRY R., JR.

(176) 1959' Swelling bentonite clay--a new forest fire retardant.
U.S. Forest Serv. Pacific SW. Forest & Range Expt. Sta.

Tech. Paper 36, 30 pp., illus.
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Summarizes results of laboratory and field tests of swelling
bentonite clay, a new forest fire retardant. Describes the
technical characteristics of bentonite and suggests how to

store, mix, and pump it.

PHILLIPS , CLINTON B. , and MILLER, HARRY R., JR.

(177) 1959* Using swelling bentonite clay as a fire retardant.
U.S. Forest Serv. Pacific SW. Forest & Range Expt. Sta.

11 pp. , illus.

Describes some characteristics of swelling bentonite clay which
make it effective as a forest fire retardant and suggests
how to store dry bentonite powder and how to mix, store, and
transfer bentonite slurry.

(178) i960. A new forest fire retardant --swelling bentonite clay.

Jour. Forestry 58( 12 ): 9^8-951, illus.

Summarizes results of laboratory and field tests of swelling
bentonite clay and describes some of the characteristics which
make it effective as a fire retardant.

PIRSKO, ARTHUR R.

1958. Red, white or blue --wear an extra shirt on the fireline.

U. S. Forest Serv. Fire Control Notes 19(3): 102.

More than 99 percent of the heat from burning forest fuels is in
the invisible infrared region of the spectrum; therefore the
color of firefighters' clothing is less important than protection
by two layers of clothes.

1959* Does weather influence urban fires? Fire Engin. 112(10):

938-939, 1009, illus.

Outside relative humidity in summer and dew point temperature in
winter are shown to affect the moisture content of fine fuels
inside buildings. The fluctuation of fuel moisture content is
correlated with frequency of urban fires. An urban fire danger
rating is proposed to guide fire administrators.

1960. i960 fire weather severity in California. U.S. Forest
Serv. Pacific SW. Forest & Range Expt. Sta. Misc. Paper
5U, lb pp. , illus.

Uses of the new ignition and fire load indexes of California
fire danger rating to explain the severity of the i960 fire
season. A detailed analysis of four areas showed the daily
ratings for ignition, burning, and fire load indexes. Severe
fire behavior is shown to be related to high daily indexes.

1961. An alinement chart for perimeter increase of fires.
U.S. Forest Serv. Fire Control Notes 22(l):l-U, illus.

Presents an alinement chart to eliminate arithmetical computa-
tions associated with studies of rate of fire spread. The chart
corrects size at attack in acres and elapsed time in minutes to
perimeter increase in chains per hour. Correction factors for
the shape of burned areas are provided.

(179)

(180)

(181)

(182)
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PIRSKO, ARTHUR R.

(183) 1961. Selecting fire control planning levels "by burning index
frequencies. U.S. Forest Serv. Pacific SW. Forest &
Range Expt. Sta. Misc. Paper 55, 7 PP- }

illus.

Reports that the level of protection is most logically tied to a
preselected probability level of fire weather conditions described
by a burning index. Outlines a procedure that rates distinctive
areas and provides a method for changing levels of protection as
management is intensified.

(1810 1961. Why tie fire control planning to burning index? U.S.
Forest Serv. Fire Control Notes 22(l):l6-19, illus.

Reports how the burning index indicates the relative rate of
spread and intensity of fires, and describes the potential job
load associated with fire suppression. Describes the inter-
relations of men, time, and the burning index, relates the
effect of prompt initial attack on the total number of fire-
fighters needed.

PIRSKO, ARTHUR R,

(185) 1961.
, and STECK, L. V.

Evaluation of liquid nitrogen and solid carbon dioxide
as forest fire suppressants. U.S. Forest Serv. Fire
Control Notes 22(4) : 120-122, illus.

Both liquid nitrogen and solid carbon dioxide were tested as
suppressants on small crib fires in and outside the laboratory
building. Neither material proved to be effective in extinguish-
ing deep-seated fires.

PLUMB, T. T.

(186) 1961. Sprouting of chaparral by December after a wildfire in
July. U.S. Forest Serv. Pacific SW. Forest & Range Expt.
Sta. Tech. Paper 57, 12 pp., illus.

Sprouts emerged from many shrubs within 10 days after the fire,

but sprouting varied by species and location. Most early sprout-
ing occurred near the base of slopes and in moist draws and stream
channels. By December the dominant species, chamise and scrub oak,

had produced only a limited volume of foliage.

PLUMB, T. R., and BENTLEY, J. R.

(187) i960. Rate of broadcast 2,4-D spraying on second-year chamise
sprouts. U.S. Forest Serv. Pacific SW. Forest & Range
Expt. Sta. Res. Note 163, 7 PP*j illus.

Describes optimum application rates of 2,4-D hormone spray for
controlling 2-year-old chamise sprouts in a burned-over area;

2,4-D alone appeared as effective pound for pound as a mixture
of 2,4-D and 2,4, 5-T.
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REIFSNYDER , W. E.

(188) 1955- Wind profiles in a small isolated forest stand. Forest
Sci. 289-297, illus.

Reports data on wind velocity measured in an artificially created
stand of li+5 ponderosa pines. Maximum attenuation of wind by
tree crowns was 50 to 70 percent. Results from this model study
are compared with profiles from work of other investigators.

ROBINSON, LEWIS H.

(189) i960. An evaluation of three seasons of anti -lightning opera-
tions in California. U.S. Forest Serv. Pacific SW.

Forest & Range Expt. Sta. Res. Note 169, 8 pp.

Summarizes an evaluation of the 1957, 1958, and 1959 cloud seed-
ing operations in California conducted with ground generators.
Suggests that plans for a routine operation program for seeding
from the ground he discontinued.

ROGERS, D. H.

(190) 19^2. Measuring the efficiency of fire control in California
chaparral. Jour. Forestry ^-0(9) :697 -703, illus.

Describes the relation between fire history and potential size
of fire in chaparral. Offers a method of using this information
to appraise the fire control and protection job from year to year.

ROWE, P. B., COUNTRYMAN, CM., and STOREY, H. C.

(191) 19 5^- • Hydrologic analysis used to determine effects of fire on
peak discharge and erosion rates in southern California
watersheds. U.S. Forest Serv. Calif. Forest & Range
Expt. Sta. k$ pp., illus.

Describes the hydrologic analysis used in one phase of a study
to appraise the flood and erosion damage resulting from watershed
fires in southern California.

SAMPSON, A. W., and K0T0K, E. I.

(192) 1929* Burning vs. exclusion of fires on grass, chaparral, and
forest lands. U.S. Forest Serv. Calif. Forest & Range
Expt. Sta. 5 pp«

Describes the possible affect of four different burning methods
on several vegetation types. Considers policies, research and
vegetation studies that must be carried out before positive
statements on burning can be made.

SAUER, F. M. , and SCESA, S.

(193) 195^- • Possible effects of free convection on fire behavior--
laminar and turbulent line and point source of heat.
U.S. Forest Serv. Calif. Forest & Range Expt. Sta. Tech.
Paper 8, V7 pp» , illus.
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Reviews theories of free convection from point and line sources
of heat for "both laminar and turbulent flow. These theories are
applied to atmospheric diffusion problems by appropriate changes.
The relation of these theories to the convective flow field
above a surface fire is presented. Only the thermal problem is
considered, and no attempt is made to include combustion effects.

SCHROEDER, MARK J.

(19*0 i960. Humidity patterns at middle elevations in the coastal
mountains of southern California. U.S. Forest Serv.
Pacific SW. Forest & Range Expt. Sta. Res. Note 165,
6 pp. , illus.

Describes four types of relative humidity patterns observed at a
fireclimate station located at 1,910 feet on the coast side of
the southern California mountains, and relates these patterns
to the height of the moist marine -air layer.

(195) 1961. Down-canyon afternoon winds. Amer. Met. Soc. Bui. 1+2(8):

527-5^2.

In east -facing canyons in the coastal mountains of California the
daytime thermal up-canyon winds are frequently replaced, usually
in early afternoon, by a moderately strong down-canyon wind. The
same type of wind has also been noted in the western foothills of
the Sierra Nevada. This shift in the wind to down -canyon is
important in wildland fire control and has been a factor in some
fire fighting fatalities. Results of a fire -climate survey
conducted in northwestern San Diego County to study these winds
show that, in the summer and early fall of 1959 > winds switched
to down-canyon in the afternoon on about a quarter of the days.

From the surface records and a few double -theodolite and airplane
observations, a diagrammatic model of this phenomenon has been
constructed. The stability of the lower atmosphere along the
coast was closely related to the occurrence of down-canyon winds
in the area studied. The possibility of making short-range
predictions exists by using this relationship along with other
considerations

.

(196) 196l. Topometeorology- -the local scale. Amer. Met. Soc. Bui.

1+2(8): 590.

Proposes the use of the term "topometeorology" for the study of
atmospheric processes and motions having a scale between those
of micro- and mesometeorology.

SCHROEDER, MARK J., and COUNTRYMAN, C. M.

(197) 1957» Fire-weather survey can aid prescribed burning. U.S.

Forest Serv. Calif. Forest & Range Expt. Sta. Tech.

Paper 21, 10 pp., illus.
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Reports on a short-term fire -weather survey conducted on Iron
Mountain prescribed "burn., Lassen National Forest, in 1956.

SCHROEDER , MARK J., and COUNTRYMAN, C. M.

(198) i960. Exploratory fireclimate surveys on prescribed burns.
Monthly Weather Rev. 88(^) : 123-121+.

Describes techniques used on four short-term fireclimate surveys
and relates some observations, including an increase in wind
speed blowing out the lee side of the fire, effects of the broad-
scale weather on local patterns, down-canyon afternoon winds in
east -facing canyons, and temperature observations and topographic
effects on the lee side of a ridge.

SHOW, S. B., ABELL, C. A., DEERING, R. L. , and HANSON, P. D.

(199) 19^1° A planning basis for adequate fire control on the southern
California National Forests. U.S. Forest Serv. Fire Con-
trol Notes 5(1): 1-59, illus.

Analysis of 3035 fires on the four National Forests of southern
California from 1922 to 1939 shows that man -caused fires in the
flash-fuel and brush zones presented the dominant fire problem.
Control of the fire during the first burning period was found to
be important in reducing the total area burned to an acceptable
maximum. Fast initial attack, with travel-control time not
exceeding 15 minutes in the flash-fuel and brush zones, is

necessary. Three -man initial attack crews for flash-fuel zones
and five -man crews for brush zones are most efficient. Changes
in travel time or crew size must be made for bad fire days. A
full road system is needed to bring all risk areas within the
scope of rapid, mechanized attack.

SHOW, S. B., and KOTOK, E. I.

(200) 1923° The occurrence of lightning storms in relation to forest
fires in California. Monthly Weather Rev. 5l(4) : 175-180,
illus.

Ten years of records indicate the seasonal distribution of light-
ning fires, the number of fires per storm, the zones of lightning
fire, the regions of heavy storm intensity, and the physical
characteristics of lightning fires that affect fire control.

(201) 1923. Forest fires in California, 1911-1920 3 an analytical
study. U.S. Dept. Agr. Cir. 2^3, 80 pp., illus.

Describes main factors --physical and human --in the problem of
protection against forest fires. Examines various theories of
protection. Analyzes variations in fires from diverse causes
and the effect of these variations on means of control. Traces
seasonal fluctuations in the intensity of fires due to climatic
changes. Points out certain weaknesses traceable to flaws in
organizations or to personnel weaknesses.
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SHOW, S. B., and KOTOK, E. I.

(202) 192^0 The role of fire in the California pine forests. U.S.
Dept. Agr. Bui. 129k, 80 pp. , illus.

Describes various forms of damage, both immediate and secondary;
estimates the seriousness of each form of injury and its direct
cost; surveys the effect of such losses on the future timber
supply and on the problem of forest management; and includes a
study of a "light -burning" experiment and some possible bene-
ficial uses of fire apart from light burning. Attempts to
present a workable theory of fire protection in relation to

forest policy.

(203) 1925° Fire and the forest. (California pine region.) U.S.
Dept. Agr. Cir. 358, 20 pp., illus.

Describes the immediate and secondary damage done to the forest
by fire. Examines the successive deterioration of the forest from
the first fire scar to the open forest to the brush field to the
eroded soil. Covers "light -burning

?
" fire and management, and

fire exclusion for forest restoration.

(20k) 1925° Weather conditions and forest fires in California. U.S.
Dept. Agr. Cir. 35^, 2k pp., illus.

Relates the relation between weather and forest fires using
relative humidity, evaporation, wind velocity, and combinations
of these three factors as the principle indicators of extreme
fire weather.

(205) 1929- Cover type and fire control in the National Forests of
northern California. U.S. Dept. Agr. Bui. 1^95> 35 pp«

>

illus

Distinguishes the occurrence and behavior of fire in the major
cover types as a basis of fire control, by means of average

figures derived for each of the major types, showing length

of season, prevalence of fires, rapidity of spread, and difficulty
of control. Does not lead to a mathematical expression of the

differences between types nor of the corresponding changes needed
in fire control, but does include indications that are vital in

the perfecting of the protection organization.

Points to the cover types in which protective work must be

increased to preserve forest values and suggests certain means

for reaching this end.

(206) 1930. The determination of hour control for adequate fire pro-

tection in the major cover types of the California pine

region. U.S. Dept. Agr. Tech. Bui. 209, 46 pp., illus.
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Presents the problem of the speed of attack needed to hold
burned acreage to the accepted minimum. "Hour control" is

the total time elapsing from the start of the fire until the
first suppression forces start work. The hour-control problem
is considered solely in the light of its relationship to the
nine major cover types in the California pine region.

SHOW,. S. B. , and KOTOK, E. I.

(207) 1937° Principles of forest -fire detection on the National Forests
of northern California. U.S. Dept. Agr. Tech. Bui. 57^
32 pp. , illus.

Analyzes the fire -detection problem and concludes that the early
lookouts did not cover the areas of intense risk adequately, and
that detection methods other than continuous service lookouts
were not desirable. Supplementary detection methods could be used
in high risk unseen areas. The most economical and effective
coverage is obtained only through planning the detection system
as a whole for major protection units.

SHOW, S. B., KOTOK, E. I., GOWEN, G. M. , and others.

(208) 1937* Planning, constructing, and operating forest -fire
lookout systems in California. U.S. Dept. Agr. Cir.

kk-9 f 5.6 pp. , illus.

The objective of the fire -detection system described is to see
at a distance of less than 15 miles, the starting point of every
fire, rather than every acre. This objective was accomplished
in as far as practical, by the use of seen -area and fire occur-
rence maps in planning the detection system.

SMITH, HARVEY H. , and BURKE, JOHN P.

(209) 1952. Keep you ax handle tight. U.S. Forest Serv. Fire Control
Notes 13(3):lf-6o

Suggests buying ax heads and handles separately rather than as a

factory set, and using a soft wood wedge to tighten handles. Hard
wood and metal wedges crush the fiber of handles. The ax head
becomes loose when the handle dries and shrinks.

TAUXE, B. J., and STOKER, R. L.

210) 1951° Analytical studies in the suppression of wood fires.

Amer. Soc. Mech. Engin. Trans. 73(7) : 1005-1020, illus.

Presents results of two analytical studies. The first study
concerns the instantaneous interfacial temperatures that occur
when a drop of water hits the hot surface of a burning piece of
wood. It shows that normally the drop will not instantaneously
vaporize or bounce off and that initially the relative wetting
abilities of the suppressing agents may be important. The second
study uses an electrical analogue computer to investigate the
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simulated thermal behavior of "wood as it burns and as it is
extinguished by surface cooling., by penetration cooling,, and
by oxygen dilution.

WAKLEE, FLOYD W. , SHIELDS , H. , and WILSON, C. C.

(211) 1957° The helicopter--a new member of the hose-lay team. U.S.
Forest Serv, Calif. Forest & Range Expt. Sta. Res. Note
129, 11 PP°, illus.

Summarizes results of 1957 hose -lay tests conducted over a 2 -mile
course by the California Division of Forestry, the Arcadia Equip-
ment Development Center, and the Experiment Station. Demonstrates
the role helicopter can play in a long hose-lay operation.

(212) 1958» The helicopter joins the hose-lay team. U.S. Forest Serv.
Fire Control Notes 9l(2):88-90, illus.

Describes how helicopters can supplement ground equipment in lay-
ing fire hose over different types of vegetation.

WILSON. C. C.

(213; 1957- A bird's eye view of forest fire research in the United
States . Pulp and Paper Mag. 58(18) :196 -197-

Brief summary of prevention, suppression, and basic studies.

(214) 1957» Helitack. Pulp and Paper Mag. 1957:384-388.

Reports helicopter use on forest fires in Canada and United States
since 1946.

(215) 1957° New techniques in forestry. Chemicals retard forest fires.

No. Calif. Sec. Soc. Amer. Foresters Proc. 1956:22-24.

A preliminary report on use of sodium calcium borate on forest
fires.

(216) 1958. Control of aircraft on forest fires. U.S. Forest Serv.

Fire Control Notes 19(2) : 35-39°

Describes functions necessary for safely controlling a complex
operation of aircraft on forest fires and suggests one way of

fitting these functions into the over-all fire control organiza-
tion.

(217) i960. Are land managers making the best use of chemicals for
forest fire fighting? Western Fire Res. Com. Proc. 6 pp.

Defines "fire retardants" and "fire suppressants" and outlines
their development since 1821. Concludes that wildland managers
are not making the best use of firefighting chemicals. Recommends
the use of "wet water" for mop -up operations in deep duff and
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and punky logs, and the use of new thick water suppressants and
fire retardants in ground tankers. Cautions against placing
complete reliance on laboratory tests of fire retardants and
suppressants

.

WILSON, Co Co

(218) i960. Wildland fire protection in California --does it have a
future? The Fireman's Grapevine 36(3) :6-8.

Considers California's immediate and future fire problems , what
has been done in the past, and what research hopes to achieve
in the future in alleviating these problems.

UNPUBLISHED REPORTS

These are progress reports and papers that were never reproduced in large
numbers.

ABELL, C. A.

(219) 19^1 • Progress report on experimental testing of cooperator
forest fire detection on the Angeles National Forest
in Los Angeles County. U.S. Forest Serv. Calif. Forest
& Range Expt. Sta. l6 pp., illus.

A fire detection problem on the Angeles National Forest was
indicated when it was found that only 10 percent of man-caused
fires were reported by lookout observers and a similar small
number of first reports were made by lookouts in Los Angeles
County. Individual fire reports showed, however, that 65 percent
of man-caused fires were discovered within 15 minutes of origin.
To check this figure smoke candles were set off at selected
locations in Los Angeles County and provisions were made for
recording data where calls were expected. The results indicated
remarkable performance of the public as detectors; 10 test smokes
were reported within 15 minutes, and 8l percent of all reports
were within the same time period. Only one fire was reported first
by a lookout observer.

BRUCE, H. D.

(220) 1938. Instructions in the use of chemicals for sterilizing soil.

U.S. Forest Serv. Calif. Forest & Range Expt. Sta. 7 PP«

Describes the use and effects of three arsenic compounds for
removing vegetation.

BUCK, CHARLES C.

(221) 1938. Progress report on the measurement of volume of fuel on
brush milacre plots on the Shasta Experimental Forest.
U.S. Forest Serv. Calif. Forest & Range Expt. Sta. 28 pp.,
illus

.
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Nine mllacre plots in different stands of "brush were studied
to determine their rate of fire spread characteristics , to
measure the total and relative quantities and distribution of
kinds of fuel present , and to provide the quantitative measure
of the fuel factor needed in current rate of spread studies.
All material from each plot was removed, segregated into
different species , kinds , and size classes, weighed, and the
dry weight of each fuel class determined. The data for each
plot were tabulated separately, and a summary for all plots
prepared.

BUCK, CHARLES C.

(222) 1938» Progress report on the rate of spread studies in the
northern California brush type. U.S. Forest Serv. Calif.
Forest & Range Expt. Sta. 19 pp., illus.

The objective of test fires in brush is to determine the influence
of wind and fuel moisture content on the rate of spread. Two
distinct stages were noted in the spread of all the fires. During
the first stage, before crowning, behavior is largely governed by
local distribution of fuel about the starting point and is highly
inconsistent. In the second stage, after a fire has become
established, it reacts in the expected manner to changes in wind
and fuel moisture.

(223) 1938« Progress report on resistance to control study. U.S.
Forest Serv. Calif. Forest & Range Expt. Sta. 28 pp.,
illus.

Provides preliminary information concerning the amount of fire
line which can be built per man hour in the various cover types
of northern California. Lines were constructed in five distinct
types of fuel cover by a crew. Tools were limited to axes,
shovels, and McLeod tools. Work was carried on in a manner to
eliminate, insofar as possible, the fatigue factor. Air temper-
ature, humidity, and water used were recorded as well as the
amount of line constructed, percentage of time each tool was used,
and other pertinent line construction data. Summary tables for
each cover type and a final summary for all types are given.

(22^) 1938« Progress report on the variations in moisture content of
surface needles in ponderosa pine litter. U.S. Forest
Serv. Calif. Forest & Range Expt. Sta. 27 pp. , illus.

Data were collected to indicate the typical variations to be
expected in stands in the area studied. The data also indicated
that the influence of such factors as sun, shade, time, dew, and
perhaps soil and lower duff moisture content must be taken into
consideration in correlating fuel moisture content with weather
conditions and such moisture indicators as used in fire danger
rating work.

-kk-



BUCK, CHARLES C.

(225) 1939 • Progress report on variations in the moisture content

of green "brush foliage on the Shasta Experimental
Forest during 1938. U.S. Forest Serv. Calif. Forest

& Range Expt. Sta. 35 PP- , illus.

Presents results of observations and measurements of moisture

and volume variations in the green foliage of manzanita and
snowbrush during 1938* The average green foliage moisture
content of both species observed varied widely during the

fire season. Sufficient observations were made so that relia-

ble indices of the seasonal stages of this varying moisture
content could probably be set up for field use. Similar
diurnal moisture content variations of from h to 8 percent
were found for both species, the lowest moisture content
occurring about 2 p.m. About twice as many leaves will be on

the branches at the peak of the growing season as in the spring,

fall, and winter months for both species.

BUCK, CHARLES C, BRUCE, H. D., ABELL, C. A., and FONS, W. L.

(226) 19^-1. A forest fire protection problem analysis for California.
U.S. Forest Serv. Calif. Forest & Range Expt. Sta. 1*4-3

pp., illus.

Seventy-seven generalized fire protection problems of adminstra-
tive importance are arranged under the activities of prevention,
presuppression, suppression, effects, and economics. Each prob-
lem is rated "high," "medium," or "low" as to its administrative
importance by a group of qualified forest managers.

COUNTRYMAN, C. M.

(227) i960. Fire climate patterns and fire behavior. Paper presented
at West. States Sect. The Combustion Inst., Palo Alto,
Calif. 12 pp.

Air flow patterns in small, sharply defined canyons can be extremely
complex. Observations showed that wind pattern in a mountian canyon
for short intervals may be considerably different from the average
over a period of an hour or more. Fires respond quickly to wind,
and fire behavior may be expected to be more closely associated
with the short -period patterns than with the long-term average.
The integrated effect of all environment factors control fire
behavior, and not necessarily the level of any one or two factors.

FONS, W. L.

(228) 1937* Storage and catchment of rainfall for water supply in fire
suppression. U.S. Forest Serv. Calif. Forest & Range Expt.
Sta. 18 pp., illus.

Three years 1 experimentation with various kinds of materials and
types of rainfall catchments show reinforced concrete as the most
promising material used in catchments and storage tanks. A



cylindrical storage tank 11 feet in diameter and 11 feet tall
is recommended to give the calculated required capacity and
most economical cost per gallon. The size of the catchment
area depends upon the annual rainfall and number of tanks it
is to serve,

FONS, W. L.

(229) 1938» Progress report of wind studies on the Shasta Experi-
mental Forest. U.S. Forest Serv. Calif. Forest & Range
Expt. Sta. 65 pp., illuso

Describes wind measuring instruments , their calibrations, and
uses. Includes studies of variation of wind velocity from
place to place in a pine stand, horizontal wind velocity in
relation to height above the ground surface, and diurnal varia-
tion of the velocity of prevailing winds.

(230) 19^-0. Analytical considerations of model forest fires. (Unpub-
lished master's thesis. Copy on file Dept. Mech. Engin.

,

Univ. Calif., Berkeley, Calif.)

By the application of principles of heat transfer a theoretical
analysis is made of open-air combustion in model fuel beds and
equations are derived relating the rate of spread of free flame
with physical characteristics of the fuel particle and fuel bed.

Different equations are derived for fires with and without wind.
An equation is presented for the equivalent specific heat of a
fuel as a function of its absorbed moisture and temperature. By
application of equations derived from data of earlier test fires
the effect of wind velocity on the spread of fires is shown and
a method of evaluating experimentally the effective size in mix-
tures of fuel is given.

(231) 19^0. Forest fuels progress report 6. U.S. Forest Serv. Calif.

Forest & Range Expt. Sta. ^7 PP«> illus.

Covers the progress made in establishing the effect of compact-
ness in ponderosa pine needle litter on the spread of surface
fires with varying wind velocity and moisture content.

Test fires were burned in prepared beds of ponderosa pine needles
in a low velocity wind tunnel.

(232) 19^-3' Progress report on seasonal variation in moisture content
of chaparral foliage on the San Dimas Experimental Forest
during 19^2. U.S. Forest Serv. Calif. Forest & Range
Expt. Sta. 9 pp« }

illus.

Provides information on seasonal variations in moisture content
in the important chaparral species of southern California. The
information is to be used in adjusting measured values of indica-
tor stick moisture content in rating fire danger. Five species
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of brush, that comprise about 80 percent of the forest cover
below the k

}
500-foot elevation were studied. Observations

were made on both north and south slopes. Seasonal trends
in the leaf moisture content of each species were established.
Moisture content comparable to that prevailing in the northern
California brush fields were found to prevail during the spring
growing season. During late summer, however, leaf moisture
well below 50 percent is not uncommon.

FONS, W. L., and BLANCHARD, R. K.

(233) 1938' Progress report on forest fuels. U.S. Forest Serv.
Calif. Forest & Range Expt. Sta. k2 pp., illus.

Describes the influence on the rate of fire spread of the volume
of voids per unit surface area of the fuel. Preliminary labora-
tory experiments showed that this factor correlates well with
rate of spread with no wind and constant moisture conditions.
These experiments were extended to the field and continued in
the laboratory during 1936 and 1937° I"t ^as found that for pine
needle fuel the effect of moisture content on rate of spread
decreases as the ratio of voids per unit surface area decreases.
The studies indicate that for zero wind the ratio of volume of
voids to surface area of the fuel and moisture content explain
the variation of rate of spread in needle litter fuels.

FONS, W. L.j and STROMBERG, R. W.

(23*0 19^1. Fire ignition progress report 1. U.S. Forest Serv. Calif.
Forest & Range Expt. Sta. 23 pp. f

illus.

The results of experiments clearly indicate that probability of
ignition is complicated by the effect of atmospheric conditions
on the firebrand as well as on the fuel. Results of Ilk tests
using half cigarettes as firebrands (20 cigarettes per test)
dropped on Douglas -fir punk showed that the probability of a
lighted cigarette remaining a firebrand decreases with increas-
ing wind velocity. The probability of ignition by a cigarette
that remains a firebrand increases with increased wind velocity.

ARTHUR R.

i960. A report on development of new fire danger rating indexes.
Paper presented at California -Nevada Fire Res. Council,
Reno, Nev. 6 pp.

Explains the new ignition index and new fire load index. Samples
six areas in California to show the fire weather pattern of the
i960 fire season. Indicates future research needs in fire danger
rating.

(236) 1961. Wildland fire danger rating --multi -indexes for multiple
fire use. Paper presented at South. Sect. Central Sierra
Forest Fire Conf., Bass Lake, Calif. 11 pp.
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Explains the use of new indexes in wildland fire danger rating
to land managers. Shows the specific uses for indexes in dis-
patching, use of air tankers, hazard reduction, fire prevention,
and spotting potential. Possible administrative uses for the
indexes include controls on fire or burning permits.
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Wilson, Carl C, and Nilsson, Jerry R.

1962. Forest fire research in California , an annota-
ted bibliography, 1923-1961. U.S. Forest Serv.
Pacific S¥c Forest & Range Expt. Sta. Misc.
Paper 75, 48 pp.

The 236 items include all the written material on U.S.
Forest Service forest fire research in California through
1961.
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